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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. As currently drafted, the claim requires that "each of these 
strands" has a certain construction in line 3, wherein the claim is directed to both core 
and sheath strands. However, it appears that applicant is only intending to require that 
each of the sheath strands be formed of a specific construction based on the 
dependency from claim 9. It is suggested that applicant amend the claim to include 
such language to better define the scope of the claimed invention. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Kokon (JP 62- 
21888). As best depicted in Figures 1 and 2, Kokon teaches a steel cord construction 
for reinforcement of conveyor belts comprising a core strand (A1) formed of a plurality of 
filaments and six sheath strands (A2) formed of a plurality of filaments, wherein each of 
the filaments (3) in an outermost sheath layer of the core strand have a diameter larger 
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than that of the filaments (1a) constituting the core layer of the core strand (located 
inside outermost sheath layer). In particular, the filaments (1a) of the core in the core 
strand have a diameter of 0.300 millimeters, while the filaments (3) of the outermost 
sheath layer have a diameter of 0.37 millimeters and 0.55 millimeters. This information 
was obtained from a USPTO translator (Page 3). 

5. Claims 1 , 2, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Torm (JP 62-57994). A best depicted in Figure 4, Torm is directed to a steel cord 
construction for reinforcing conveyor belts comprising a core strand (A) formed of a 
plurality of filaments and six sheath strands (B) formed of a plurality of filaments, 
wherein each of the filaments (3a, 3b) in an outermost sheath layer of the core strand 
have a diameter larger than that of the filaments (1a,1b,1c) constituting the core layer of 
the core strand (located inside outermost sheath layer). In particular, the filaments 
(1a,1b,1c) of the core in the core strand have a diameter of 0.20 millimeters, while the 
filaments (3a,3b) of the outermost sheath layer of the core strand have a diameter of 
0.265 millimeters and 0.390 millimeters, respectively. This information was obtained 
from a USPTO translator (Page 2). 

Regarding claim 2, the core strand of Torm has the following makeup: two sheath 
layers, each made of a plurality of filaments, are twisted around a core made of three 
filaments (1a, 1b, 1c), wherein a diameter of filaments in the outermost sheath layer of 
the core strand (0.265 or 0.390 mm) is larger than a diameter of the filaments defining 
the core layer (diameter = 0.20 mm). 
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With respect to claim 8, Torm depicts the filaments of the core in the core strand 
as being directly adjacent one another (i.e. touching). This depiction, as opposed to 
that depicted in the outermost sheath layer of Figure 5 in which there is a distinct 
spacing, suggests that the distance been filaments would be less than 0.014 
millimeters. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kokon. 
As best depicted in Figures 1 and 2, Kokon teaches a steel cord construction for the 
reinforcement of conveyor belts comprising a core strand (A1) formed of a plurality of 
filaments and six sheath strands (A2) formed of a plurality of filaments, wherein each of 
the sheath strands is formed by twisting two sheath layers (each made of a plurality of 
filaments) around a core made of one filament having a diameter d2. The reference 
further suggests (a) that a filament (larger of the reference character 6) in the outermost 
sheath layer of each sheath strand have a diameter (cp s ) of 0.53 millimeters and (b) that 
a filament (larger of the reference character 3) in the outermost sheath layer of the core 
strand have a diameter (ct> c ) of 0.55 millimeters. Although Kokon fails to expressly 
recite the quantitative relationship of the claimed invention regarding the diameter of the 
sheath strand and the diameter of a filament in the outermost sheath layer of said 
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sheath strand, one of ordinary skill in the art at the time of the invention would have 
found it obvious in view of the parameters defined by Kokon, as further set forth below. 

As noted above, the filaments in the outermost sheath layer in each sheath 
strand have multiple diameters: 0.40 and 0.53 millimeters. Additionally, the reference 
suggests that the core filament of each sheath strand have a diameter (d2) of 0.53 mm 
and the intermediate sheath filaments in each sheath strand have a diameter (d3) of 
0.50 mm. Thus, as depicted in Figure 1, each sheath strand has an approximate 
diameter that is equivalent to the following relationship: (1 x core filament) + (2 x 
intermediate sheath filament) + (2 x outermost, small sheath filament). This suggests 
the diameter of each sheath strand is approximately equal to 2.33 millimeters, which 
further suggests the following relationship in accordance to the limitations of the claimed 
invention: [diameter of each sheath strand / diameter of a filament in the outermost 
sheath layer of each sheath strand] ~ 2.33 mm / 0.53 mm ~ 4.4. It should be 
emphasized that this value falls directly in the middle of the claimed range (3.4 - 5.5). 
Lastly, although the diameter of each sheath strand is approximated, it is clearly evident 
that the diameter would not deviate significantly so as to form a cord construction that 
does not satisfy the quantitative relationship of the claimed invention. 
8. Claims 4, 9, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Torm. As previously stated, Torm discloses a steel cord construction comprising a 
core strand formed of three core filaments surrounded by two sheath layers. While 
Torm fails to expressly disclose the claimed quantitative relationship regarding the 
diameter of the core strand and the actual area occupied by the filaments of the core 
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strand, one of ordinary skill in the art at the time of the invention would have found it 
obvious in view of the parameters defined by Torm, as further set forth below. 

In describing the core strand of Figure 4, Torm suggests the following 
parameters for the circular steel filaments: 

• Individual diameter of 1a, 1b, 1c = 0.200 mm 

• Individual diameter of the first sheath filaments 2 = 0.40 mm 

• Individual diameter of outermost sheath filaments 3a,3b = 0.265 and 0.39 
mm, respectively 

These values, in turn, suggest that the filaments of the core strand occupy a total area 
of approximately 1.60 mm 2 . Based on the limitations of the claimed invention, the total 
area of the core strand (including interstices) would have to be greater than 1.60 mm2 
and less than 2.2 mm 2 , which further suggests that the diameter of the core strand 
would have to be less than 1 .67 millimeters. Although Torm does not expressly provide 
the diameter of the core strand, it is evident from Figure 4 that the core strand has a 
packed assembly in which very small interstices are present. Furthermore, the diameter 
of the core strand (based on a diagonal from upper right to lower left) is approximately 
equal to 0.39 + interstice + core diameter + 0.40 + 0.265 = 1 .06 + core diameter + 
interstice. Being that the individual filaments of the core are only 0.20 mm, one of 
ordinary skill in the art at the time of the invention would have expected the overall 
diameter of the core strand to be less than 1 .67 millimeters, such that the occupied are 
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of the filaments in the core strand is greater than or equal to 0.730 times the actual area 
defined by the filaments of the core strand. 

With respect to claim 9, Torm (Figure 4) defines a sheath cord (B) having two 
sheath layers surrounding a core layer formed of one filament. In this instance, the 
diameter of an outermost sheath filament (7b) in a sheath strand is 0.380 millimeters 
and a diameter of an outermost sheath filament (3b) in the outermost sheath layer of the 
core strand is 0.40 millimeters (filament in outermost sheath layer of core strand is 
greater than filament in outermost sheath layer of sheath strand). Also, applicant 
requires that the ratio of sheath strand overall diameter to outermost sheath strand 
filament diameter is between 3.4 and 5.5. Based on the outermost sheath filament 
diameter of the sheath strand (0.380 mm), the overall diameter of the sheath strand 
would have to be between approximately 1.3 and 2.1 millimeters. As depicted in Figure 
4, the sheath strand has an approximate diameter of 0.70 + 2 (0.35) + 2(0.29) = 1 .98 
millimeters. 

Regarding claim 1 5, the filaments in the outermost sheath layer of each sheath 
strand are 0.29 millimeters and 0.38 millimeters. 

9. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over either 
one of Kokon or Torm as applied to claim 9 above, and further in view of Kuromizu (EP 
0342492) and Sumitomo (JP 07238480). Kokon and Torm are applied in the same 
manner as set forth in Paragraphs 5 and 6 above. In describing the respective steel 
cord constructions for conveyor belts, the references are completely silent as to the 
tensile strength of the steel filaments. In any event, one of ordinary skill in the art at the 
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time of the invention would have recognized the range of the claimed invention as 
defining a well known and extensively used steel filament, it being further emphasized 
that the claimed range is extremely broad so as to incorporate a plurality of conventional 
steel filaments, as evidenced by Kuromizu and Sumitomo. Kuromizu (Page 2, Lines 7- 
16 and Page 6, Lines 9-11) suggests that conventional steel wires for use in conveyor 
belts have a tensile strength of at least 2840 MPa (290 kg/mm 2 ), while the preferred 
embodiment contains a tensile strength between approximately 3,230 MPa and 3,922 
MPa (330-400 kgf/mm 2 ). In a similar manner, Sumitomo suggests a steel cord 
reinforcement element for conveyor belts in which the individual steel filaments have a 
tensile strength of at least 2,940 MPa (300 kgf/mm 2 ), which is nearly identical to that 
required by the claimed invention. As such, one of ordinary skill in the art at the time of 
the invention would have found it obvious to form the steel cord of either one of Kokon 
or Torm from filaments having a tensile strength of at least 3,000 MPa as such a 
filament is widely used in the reinforcements of conveyor belts, as shown for example 
by Kuromizu and Sumitomo. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over either 
one of Kokon or Torm as applied to claim 9 above, and further in view of Watanabe (JP 
08170283). Kokon and Torm are applied in the same manner as set forth in 
Paragraphs 5 and 6 above. Kokon and Torm are each directed to a steel cord 
construction for the reinforcement of rubber articles, such as conveyor belts, wherein 
said cords are formed of a multi-layered structure (sheath/core assembly). The 
references, however, are completely silent with respect to the twisting direction of each 
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strand and the sheath layers within each strand. In any event, one of ordinary skill in 
the art at the time of the invention would have found it obvious to twist the outermost 
sheath layer and the sheath strand in the same direction since such a design is 
extensively used in similar, multi-layered steel cord constructions, as shown for example 
by Watanabe (Abstract and Figures 1-3). In this instance, Watanabe is directed to an 
extremely similar, multi-layered steel cord construction, as compared to Kokon and 
Torm, for the reinforcement of rubber articles. As such, one of ordinary skill in the art at 
the time of the invention would have been motivated to twist the outermost sheath layer 
and the sheath strand in the same direction, there being no evidence of any unexpected 
results to establish a criticality for such a design. 

1 1 . Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over either 
one of Kokon or Torm as applied to claim 9 above, and further in view of Abe (US 
4,762,466). Kokon and Torm are applied in the same manner as set forth in 
Paragraphs 5 and 6 above. In describing their respective steel cord constructions, 
however, the reference fail to expressly suggest the use of a wrapping filament. In any 
event, it is well known and conventional to include outer wrapping filaments with layered 
steel cord constructions in order to hold the individual strands together and prevent the 
filaments/wires of each strand from separating, as shown for example by Abe (Figure 
1 ). As such, it would have been obvious to of ordinary skill in the art at the time of the 
invention to include a wrapping filament in the steel cord construction of either Kokon or 
Torm, in view of Abe, for the benefits detailed above. 
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Allowable Subject Matter 

12. Claims 5-7, 20, and 21 are allowed. The following is an examiner's statement of 
reasons for allowance: there was no reference in the prior art search that suggested a 
multi-layered, steel cord construction for reinforcement of a rubber article wherein the 
core strand and the sheath strand have the following structure: one or two sheath layers 
are twisted around a core formed of three filaments, such that the filaments constituting 
each sheath layer (core and sheath strand) have a larger diameter than the filaments 
constituting a layer located inside the respective sheath layer. In particular, while such 
a construction is known irLthe construction of a core strand, as evidenced by Torm 
(Figure 4), one of ordinary skill in the art at the time of the invention would not have 
found it obvious to form both the core and sheath strand in a single steel cord of such a 
construction. As such, the prior art fails to suggest all the limitations of the claimed 
invention. Furthermore, regarding claim 20, while several prior art references describe 
the use of steel cords in a plurality of rubber articles, such as conveyors and pneumatic 
tires, Kokon and Torn are specifically directed to a steel cord for the reinforcement of 
conveyor belts and one of ordinary skill in the art at the time of the invention would not 
have found it obvious to include the cord of either Kokon or Torm in a pneumatic tire. 

13. Claims 3 and 10-14 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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Conclusion 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R Fischer whose telephone number is (703) 
605-4397. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Ball can be reached on (703) 308-2058. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9310 
for regular communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 




Michael W.Bali 
Supervisory Patent Examiner 
Technology Center 1 700 




February 10, 2003 



